Using Gene Editing to Establish a Safeguard System for Pluripotent Stem-Cell-Based Therapies.
A major challenge in using human pluripotent stem cells (hPSCs) in therapy is the risk of teratoma formation due to contaminating undifferentiated stem cells. We used CRISPR-Cas9 for in-frame insertion of a suicide gene, iC9, into the endogenous SOX2 locus in human embryonic stem cell (ESC) line H1 for specific eradication of undifferentiated cells without affecting differentiated cells. This locus was chosen over NANOG and OCT4, two other well-characterized stem cell loci, due to significantly reduced off-target effect. We showed that undifferentiated H1-iC9 cells were induced to apoptosis by iC9 inducer AP1903, whereas differentiated cell lineages including hematopoietic cells, neurons, and islet beta-like cells were not affected. We also showed that AP1903 selectively removed undifferentiated H1-iC9 cells from a mixed cell population. This strategy therefore provides a layer of safety control before transplantation of a stem-cell-derived product in therapy.